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mm%] mmm 

, y-v*;vmm. v- bmmMtf- hmmmiz&vNMo s fet*^^^ 
T^z^mfcmmz&^T, 

X 4: & i: 1" -5 ¥mfomm a 

■ C1t#3(2] ±IBf ^^MIt©^«Ml E 1 7/cm 3 -|t|l 

3 ] ±fH'^ -V * M«0^WIS*^ 3 E 1 7 / c m 3 «IT' 

&zz£ZMm£Tzm&m2izmMft*mfamm. 

4 ] ±fHNMO S F E T <D*f — N J¥£'#ift 1 n m~&j4 
nmtfetj., _tf3SO im&mZtflfol 0 rim~4 0 nmtSSrtSHf it 

zm&miizmM<D¥mfamm 0 , ' - 

[ff*5l5] ±iaNMOSFET©y-h'ififi^©jP$^2nmSM'r-fe 
U v ±taSO Iffi|<Z)Jit£#2 0 nm^ST*fe^ril&#mi:i-S»#^4 kSH« 
©^^ig« 0 • ... 

[ff^6] ±fHNMO S F E T <D±fE V -X&tf Kl/>f NS©^ 

1 E 2 1 /c m 3 J^_t(73a^T^^%<DT'feS3i: S:#^h-t^lt^: • 

[m^l'l ±m***MM®<D-BkZtfffiO. 1~0. 2 

1 ffiHE4f 2 0 0 3 - 3 0 4 8 7 9 6 



#2 002-309164 

m 

ir-s so i muzml. ±iEso im«ficy-*, KK>W^^W 

(a) ±IBSO lBlfCN§?<Z>*)M>£, ^Stf 1 E 1 7/cm 3 ~l E 1 8/ 
' cm 3 (DmWft£teZ>£?lZ. iAtSIgi:, 

(b) ±|HSOII©e)^©fY^;«5:ge)i:e)}:, ±fH>f-h^^ 
OLtfE^- h«@$r^f Slit, 

(c) . _hSBSO I il<DV -*&t>*K W>McfC, NS©^ii$:, »fl!*U 
E 2 l/cm 3 a±£:&.5J:e>{C, iAtSXli: 

: [If^lO] JifBXg.Ca) ICSvm:, N§3tf>^l«£, »3E1 

' cit^^i i] ±m^v *jv(DN.m<D^m%!>tffcvm (b) -e&£r££ 
[ft^«i33 (d) ±m¥m<bmfa<D±iz®.m? .^±mmmmt.. ± 

_hfEX3§ (d) ±fBX3§ (a) ©*ttft#A&*T.*3 

[0 0 0 1] 

3©fgBB«. SOI (silicon on insulator) iI©MOS F ET" 
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[0 0 0 2] 

s o i mo s f e TomtfrmcDmttwi 1 R&itft&icm nc^$ n . 

[0 0 0 3] 

imttffi 1 1 

#H2 0 0 1 - 2 84 5 9 0f^i 

T>T • >T- • ir-f - • XA^^^9 3^17 2 3 7 2 61 ; U * • f -f 
- • *~ffi, ro. 2/ t *i©SOIMOSFETCfeW^ f ^JSj5ii(Z)f jgftj 

(Proc. I EDM 93, pp. 723 - 726; Lisa T. Su, et al. "Optimization of Seri 
es Resistance in Sub-0.2 fim SOI MOSFETs") 
[0 0 0 4] 

»SOIMOSFETCfe^TH J*?©**IHblC#V^- K*#*S< 
^>tCOtlT, V>*?^e^^ -V ^yi/?*^ (SCE : short channel effect) lC<fct> 

< -T -5 3 £ T S C E>p3M 5: afe# L T v^ £ 0) tf-mW-£ & £ □ 
[0 0 0 5] 

[0 0 0 6] 

3 • 2003-3048 7 90 
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i. ' * 

[0 0 0 7] 

mm & mm? & tz. «> <d 
os FET<7)±i3y- hnmtfp%i<z>tfv i/v nyx-mmzn. ±ibso IRfiD 
[0 0 0 8], ; 

±m<D*m<*mm*. mz.it. so imizNmo^mmz, mm&i e i i/ . • 

cm 3 ~l E 1 8/c m 3 (£>|gH?g£:&£ tC, fAl, 7£{CSO 
SOI ^OV-^M Kb-f >M^(C, NW«, 'WlE21/cm 
[0 0 0 9] 

SOI (silicon on insulator) h^>^* 
, : (MOSFET) l:iife^#if ?:^ttti&®Tffl0T'fe^ o 
. . [0 0 1 0] 

z<D¥m&mmt* mziz^vnyT-m&tznfc^mfcmfci 0,1 

«^ 1 0 1 <D±IZ&W U WZ.lXmti/ V =r y ( S i O < 2 ) T'^^n^^m 

(BO XI) 1 0 2 *&JSj|£ 1 J 0 2 (Z)±(Cfif iAtfJ/ U =2>T^^tl . 
fc^##:JK (SOII) 10 3 HZm-fZo SOIll 0 3©J?$it ftj 1 0 n 
.- m~4 0nmT'$'J,'^tl<H _bfH S O I miZJ&f&Z tl.«& NM O S F E T # 
%±Q3.WlMO S FET£:;&£, 2 0nmglT^5. 
[0011]. 

SOI1103}Ctt, MOSFETCDV-Xl 04il, K > 1 0 5 fc, £ . 

KL/^f> i o 5©±Mtcii^ti^'n^^>-9-u-^-r K (T i s i 2 ) il 1 4& 

4. ffil#2 0 0 3 - 3 0 4 8 7 9 0 
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[0012] 

i o 7 £^*;i/*iJgc i o 6 tomi^ V- vmnwki o 8#&abxv^ 0 $ 

<blC, ^-•MI10 7©±jBi:«f^>t'Jt^F (TiSi 2 ) II 17^ 
^f - hSil o 7&^- MfiiH o 8©Sf{C(j:, t>f K>?t- 
1 1 0#®2g£;flT^S o ... 
[0013] 

±§a<Z)e>*>, V-X104, KK>105, ^^^MliUc 1 0 6, tf-hm. 
1107, ^f-Mfiill 0 8Mt^ K^t-;i/X^-t 1 1 0{Cj:tJ SO I 
NMOSFETM$|xt^§ 0 
[0014] 

e>& s o i mo s f e t itmm-t ^^(Dm^-m^fm^cD s o i mo s 

F ET^f), M;U£L O C O S (local oxidation of si 1 icon) XiZ S T I (shal 1 
ow trench isolation) T*7£f££ frfrm^-frMm 1 1 1 tC <fc y 4xT A* £<, 
[0 0 15] ■ 

SO.II103, y-Mii o 7Wi?Mi 1 in IMH 2 

lxmfrfrT&v, zommmmmi 2 icz)±tc^M@E?^i 24^12 5^ 
gLTisu, .^Mieis 1 2 4 &t>* 1 2 tn^timmmi 2 1 

1 2 6&t>*l 2 7tC«fc '»;, v-* 1 0 4^t>*Kb-r^ 1 0 5_hffi 

coi^ u Km 1 1 4 &t>* 1 1 5 izwmz nx v\z> 0 a y # z h -75 y 1 2 6 & 
t>*i 2 7^iMA^^^>yx7 L >'T*^$4^Tv^s 0 - 

[0 0 16] 

y-^10 4MKU^>10 5ti, N + ST'$>^ ? ^MfttL-tii (As 
) AW^tl, |?IlE2 1/cm 3 ^± ( riE2 1/cm 3 j ii Tl 

xio 21 /cm 3 j zm-to *mMW<&m(DmmRzfWstt(Dmwizj$^T : bm 

it'feSo ) , ^K(i2E2 1/ cm 3 iST'fe5 0 ^*;i4I$£l0 6te 
/NltfeU, W^ilbTllIDOt^ (As) #ffl^£>*l> a^«> iHllEl 
7/cm 3 ~lEl 8/c m 3 <£>$&Hft&C&tK 8F£ L<«3 E 1 7/cm 3 | 

5 miiE#2 0 0 3 - 3 0 4 8 7 9 0 
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nmmftw &0 2 0)r£:<T*&£„ i^ehc^t, fi^A s itmmmmzmis 

[0 0 17] , . 

Mil. o 6t±, p§? (p + m) stfy '>y"n>T??!Mfta*u ^Mi^bt 
(b) tf/sv^stis. ' 

hJSfi^l 0 7 t LTWU (Hti/'J3> (Si0 2 ) #fl§^ £*lT£ 'J , 
[0 0 18] 

*HMl©SOIMOSFETit S«^7 0mV/dect*»J, 4*- 

hMo; i~o. 2 5 finKDmmftic&y, m^iio. ls/imii-e^y 

^■«aB'BP^iE^fb^-7 'J ( I o f f /W) ti 1 E - 1 1 A/ ft mT*&£ 

.. JKT©^WTfttiE^fb*7y-^«**¥tc^7y-.^«^-S'^^i: 1 

i:, it«Jt©^*K:ioT3ea|Stl«*_(Z> (Vth) i:#*<5# v -lB#Mt'*^SIt 

.[0019] 

ft«asffi*ejk*sin«y- > h^mnmt, ms©*ssi.t -o; ix (w v 

>L) X 1 E-6 v(A) hWE^-LS-V^mffiV t h^S, 

tl«; 6 ^^©^ffi-eii, y-h^^O. l- 5/tmt'&5CDT', ^ - h fg W % /* 

I t /W =0. IX (1/0. 1 5) X 1 E - 6 (A) 

= 6. 6 7E.-7 (A//tm) . . 

[0 0 2 0] 

'^«SKiST?^ilS4xfey- h L£wfB*EEV t y I o f f tW. 

mwizm&ttv}%nT^2><Dx% t7u-^iii o f f z&M-rzmi*. 

ffimz£Z>?- h L$VNffl«ffi$:MV^S<©^MT*fe.5 0 MO SFET5: 

6- tfit#2 0 0 3 - 3 04 8 7 9 0. 



#2 0 0 2-3 0 9,1 6 4 

M$.-tz>&®<Dtfm. mo s f et pj (D^mvsmmt. Lz^mm&iKDm&z&i 

# 1 (imnmSATVte. i/3-hfi?>*« (SCE) &#J5t&CAnk£/^ 
[0021]. 

in 3 iijtsa© j: e> tc V- h mm & p + jk y s/ y a > l, * * 

tlHTltt, *|gffi<0^ffi(Z)«fce>tC^.^*;i/|g«©^i|«^«IK& 3 E 1 7/c 
[0 0 2,2] 

S^CO^^lC y-h**«»&0: 4 ^mJ^lh^^cT'tt, 0.(0. 
MTO) tt, L£wffl«£E#0. 7 3VIIt'fe5*V MiACj; 

y, ft»Tit^t«fc^t, Lg^mn&tfffio. 3vr#y, **&o, 44v^ 

ft«Tl<!!)i^,.-0. 2 n m~Zffi 0 . 4 V, 0. 15/tmT'iO. 3 6V£l&o 

«k dieter**. 

[0023]. 

•rcDi:e)ic, H3H Nm<D*m®mm : km#)2>z\£.iz& y b£wfii«]EE#{£ 

[0 0 2 4] 
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« (I of f/W) iHiSV>{C5a^^^tlTfeU, L^-fiTBJEV t 
^•Si:iE^fc^-7U (I of f./w) #/j^<&& 0 
SMOSFETTit Si(i 7 0 m V/ d e c tfeS ®.^-|$WT^ l J , j£«Sfs 

mx^m^n^L^^mm&^o. 3 3 7vr*&££, iM-ft^y 

Iof f/W) *.lE-llA/jBmi:ft«. ftot, b£ Vtffi«JEE«: 0 . 3 3 
7V<ttJ^^Ii:^ItL<, _tfBtf> <£ ? fC 0 . 3 6 VT*&*U£3<3D-&#&ii 

[0 0 2 5] 

oi.n o s^^^^^M^&^l'-s^-i'giJ^N^hi-^^^-e, L^vNtit 

SffiSrO. 3 6VMi:LT, iEMt7'J-'^«^ (Iof f/W) ZMffl? 
Ztt^lZ, ^V*)Vmm<DyfMV!)mmZ 3 E l 7/c m 3 &CSP;L£3i:#T*£ 

[0 0 2 6] 

u£v^*m : <z>±Rg;tf&;i; y, ±fH©j:e)ico. 3 6 vmmtTzo-tfmw 

[0 0 2 7] 

WST'fe^ ^»3E1 7/cm 3 T'l)>J ) L £ V^«Et# 0 . 4 
V-e&£NMO SFET®, ^ 1/ - y 3 > tc J: o h«J±(C*f. 

F\s4ymffiZtt~f„ KU^>tJ±^5'0mVtLfel^iHC gilt 
, Kl>-f ymf±Z 1 . OVtbfii^MCg 1 2T'^$tlt^So ®5tt, 

^M4Mig#3 E 1 7/cm 3 T*&U, L#V^«J£#0. 4Vt^5N 
MOSFETCD, i/^il/-i/3>i:iot*«?)t, K >ttffitc#i"t & K U' 
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>«a&&5vr. tf-bm&z*ft?tio. 5, o. 75, 1. ovinti^ 

tlttHC d 1 1 , 0(112, C d 1 3T'^$^T^5„ 
[0 0 2 8] 

^M&^tAHC g01,'Cg02, Cd01,'Cd02, CdO 3 -eti 
€*U #|§HJ!tf>^-£tf>fraC g 1.1, Cg 1 2, Cd 1 1, Cd 1 2, Cd 1 3 
fC*f lt^5, 3 3 T'tfc&M £ b T tt, * P ST' feotf (D^fU 

2 E 1 0 1 8/cm 3 T'fc»J, httS^NSO^'J */ U 

'S^10%J«±^<*oTV>S 0 
[0 0 2 9] 

J^f> MOSFETS:*|«tS*»©*flR, MOS FET©f t^iHW 

>&o M«M^^-e^sti-5L^v^«jBEv t htij^T©^: (i) Jktf (2 
) T^^e>n5, 

[0 0 3 0] 

Vth = Vf b + $f-qXNdXTsoi/Cox -(1) 

V f - b tt 75 ^ KSEif » »J , • Tffiffl^ (2) UJ*Z.e>ti&. 

V f . b = W m — W s — Qo x/Cb x -(2) 

[0 0 3 1] 

• . 3£ (2) r*, 

. 2 7 VT*&£ 0 • 

o 

,[0 0 3 2] 

5$ (2) ©£30)^3 ^ICfc^T, 
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Qoxtt||lffi*»*«T*y,-«iLtf#ttlB«l^fe»;©B)fe«fflf*4E 1 2 ( 
/cm 2 ) fcalMM&l. 6 E - 1 9 Ctom OE<Dm) T*-^x.£*l£,, Lfctfo 
T, 

Qox = 4E12 (/cm 2 ) XI. 6E-19 (C) 
= 6. 4 E-7 (O/cm 2 ) 

C o x hMl©#i^iT'$) 'J, M^if 1 . 7 3E-16 (F 

/cm 2 ) "e&5„ 
[0 0 3 3] 

i^oT.S (2) 0D*22©^3^«, . ... 
Qox/Cox= 6. 4 E - 7 (C/cm 2 ) /l. 73E-16 (F/cm 2 ) 
= 0. 4 V ••' 
[0 0 3 4] 

tot, ^-htsffl^wsts'd) (B£ja<&m ±jb 

V f b =Wm-W s - Q o x/C o x . 
= 5. 2 7- 4. 7-0. 4 
= 0. 17V 

[0 0 3 5] 

M&lt. ' 0 . 5 6 VgllTJftV , ^MtiSN d^3El 7/cm 3 (5^ tt, 
$ f = 0. 3 8 ViIt'^„ 
[0 0 3 6] 

^ e> tC, 5£ (1) ®^ja©H3 ^lCj3VNT> 
qtiaRW^fefey, 1. 6E-19CT'feS. 
Ndttf^^MI (so ittrff-^-f) o^JMttMURA. 

T s o i ttS O II©f ST'feU, ii«2 0 nmffeS. 
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Co xlt±U<D&OiZtf- ht»M§itfe l J, m%.l* 1. 7 3E-1 
6 (F/cm 2 ) T*&3„ 
[0037] 

^mmmmt>mo0m^. Nd = o (x«+^(c/In$v^) ^ a) 

"Z?, tot, -£<Z>££©L£Wffi«ffiV t hit. mo. .1 3V £.&Z> 0 
[0038] 

-V * 3 E 1 7 / c m 3 

5£ ( 1 ) tf>£i2tf>3l 3 
q XN d XT s o i/C o x 

= (1. 6E-1.9) X3E1 7X2E-6/1. 73.E-6 ••• (5) 
= 0. 0 6V^U, ' 

^ (i) (D^mit 

0. 1 7 + 0. 3 8-0. 0 6 = 0. 4 9 V 

ztiit?- b^tfitm&-gk^m& (o. 4/imj^Ji©^) © 
[0 0 3 9] 

±{C^L^M^ 0 3.T'^$tl'T^§|5:tfi:fe^^M^-2>*< 1113© 
[0 0 4 0] 

NStU -t©^tt»«fll&3 E 1 7/cin 3 ^i:i--g>3^{Ccfc >f-'h& 

#o. i 5 Mmo^ic, cg^mnmtfo. 3 6 v^&u> ~*uc<fcuiE8nt 
*7v-#m (i o f f/w) &mM©ieicmu^£££fcK, 

[0 0 4 1] 

BP-£±fB<0J:3tC, L£VvflimjEE#0. 3 3 7 Vg±T'M«^7'J-^t^ 
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[0 0 4 2] 

#T±fa© s o i mo s f e t *ffiZfr*mftmm<Dmmi3&zw.m-t 

0 7CSOI igfCMO S F E T ^£¥#tti£fi<Z)i&i£#&tC 

£ £ ^ii t* <d mm m z ^ -r 0 

[0 0 4 3 ] • 

£1*. i/ u n >ii i o l ±i:ifbl l o 2 ^fit l, *v>±.\zmm*sV ny 

1 »-e(D-a5^SOIli:^^l) 2 0 3^ft5^Mf$:ffltt^ ( 
0 6 (a) ) . fit, li/ 'J 3 >| 2 0 3 ^ IftUt U ittl! 

S«W^®i/'j3>l2 0 3fflTO«itf2 2 nmglT'fc5. 
[0 0 4 4] 

#C(C, LOCOS (local oxidation of silicon) ^X&STI (shallow tr 
ench. isolation) &{C£*J, Ht^gtgMfcjgg 1 1 1 (EI 6 (b ) ) a 

[0 0 4 5]' 

#CiC, mmt/V 2>i2 0 3 IC, NMOS©LtV^»^>^A$:fTe)o 
3©-f *>&AlC;}3^Tte, rti/U 3>112 0 3©^#:, BP^SO I fill 0 3 

tlSo #l£5£<2^®^£, ffifcli ( A s ) 5:ilItf3El 7/cm 3 i:^5 < teilC' 

[0 0 4 6] , 

^{c^®-> u 3 > » 2 o 3 (Dmmn zmit-t z z mz&v ?- v mitm ios 

(IS 6 (b) ) B Hfi/'Ja^I©^, Sfcfb3tifca\ofc8P£;#S 
O I Jg.l 0 3 fc&S. SOIR10 3©j?Sit $f)2 0nmt$tlS„ ^->i' 
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[0 0 4 7] 

' P + I(D^'J >>'J Mi 1 0 7 (06 (c) ) „ 

^f - hiSi o 7©^Mt«Mx.(^'?i (B) ZZft. ^f-htilO70l 

mizmz.&2 o o nmiitsns. >f- bmrni o utm^cvDiz^. vm 
j&£*i£ 0 ^mmt. cvn&ffifc'ymz&tiik&mmz-itiJtf^y (b 2 h 6 

zm^z*mM<Dmm<o*mfommiz&^T, v- hit i o 7 ^ts^y 

^M#>#&A3;ftTvvS 0 o£U> P + McD^U */'U 'nyptf- Mil o 7 £ 

[0048] 

Hii o Mill 0 8 4;t^-i>^t5 (S6 (c) ) , , 

[0 0 4 9] 

mz, soili0 3©ei^cD, v-^MFi/-f>i:^5l^{:, 4*y& - 

AM^otV-^ 1 0 4&tfKU>f > 10 5S:^tS (B6 (d) ) 
[0 0 5 0] 

#ClC, ;Mil 0 71CS i o 2 xits i 3 N 4 0)-b->r K^t|--;I/X^--9- 

i i o (He'(d) )'. 

KU^f > 1 0 5 Mbtfel^. 
[0 0 5 1 ] 

(Halo) ^t>SAS:f?^ri:tLTt)IV\ 
[0 0 5 2] 

#cic, SOI110 3 _t<£>y-* 1 0 4.&tf > 1 0 scDfl^cfe.J:^^- 
hltl 0 7 0i/ - h*gifi&<63*1-Sfc«>, TiSi 2 * if © U * >f KKl 1 

13 ffi|E#2 0 0 3 - 3 0 4 8 7 9 0 
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4, 115, 11 7£7gj£f* (07 (a) . 
[0 0 5 3] 

S/U*>f KJBtttT i 3&if&*ft|KUfe*»C — 0B©RTAj|ft«ai (5 5 0*0-6 

(7 o or~8 5 oicgao &^e>riiT% . 

2/U*>f KttfcLTtt, T i S i 2 <Z)tf&(CC o S i 2 ^N i S i fcif&fflv**' 
[0 0 5 4] 

xy^s/^fefT&vv =r>*? h^^^l 2.6&tf l 2 7 (7)^^>5:t>*^M 
ffilftl 2 4&tfl 2 5 SMt S (Ml (b) ) '„ 
[0 0 5 5] 

a±iz&v, xmrnamma s o imo s f e t ^lit^iftif 

•*l<5. 

[0 0 5 6] 

: ±SB©S?5t^^T*tt> S O I m{C?iAi--5^M#*' : -a^ (A s '■Tf&S 
.[0 0 5 7], 

■ JifH^H^^-rtt, SOIil 0 3i:&Siffii/ij3>li2 0 3 t 

s"j3>fi«i o i soimic^^A 

utv>s#, so iii o 3 tftzsmt/v =iyB2 o 3 fc*/y 

10 1, ttiKl0 2, SO III 0 3 ^f)M$n5 SO Ilf iCd^tii, 

»j-^*5*SsK:j:**'©tcisp>*ir, i/'jn>ssi o i izmmj t>i:aAts 

it-eseiSK&^so i ik s iMOxs^^fe=b®tfeot%^v> 

o 

14 2 0 0 3 - 3 0 4 8 7 9 0 
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[0 0 5 8] 

_hfE<Z> SOINMOSFE T'Vlt^f— hfi^ife 0 . 1 5 n m T* & 2> ##§BJ! 
ti, 4*- h^tfU&S'ffiCOS O I NMOS FET{Cj1MT'^, mztf- h^*^ 
0. 1#M0. 2 5 a mCD^Hl*UC&5 S O I NMO S F E TfCigffl LfcHglZ 

[0 0 5 9] 

< , mixmftmm*j±&izm^ soimosfet 
[0®tfm«H&m . ■ . 

[Ell] *»W©-^©^J»©^#iStt%^'r«frlSBi"efeS. 
[02] ^©©-^©^ffiO^^igtfJCfe^SSO IK*©, ^-Y 

[03] 3fCfe^^^3RM©MO S F E TCD, b£k£ U£V*ft*jEEfc 

[04] «BM««©MOS FETCD, >f- MEtC^ftS K l/* 
> *8B S: a* "T BIT £>.£.. 

[0 5] ^IliM'TOJ^MOSFEm KM>iJ±iC^t5Kl/ 

[0 6] *^i©^IOf i(iQMO S F E T ^^tfftftgfiOSgM ' 

[0 7] *|gq§©-^Jg©^^0D.M O S F E T £l^fr¥^#^S<Z)§^# 
& 5C £ tf* CD »tM * m ? 0T* & £ o 

101 102 mitm (BOX1) , 103 SO Ii 

104 V-*, 105 K U-f 10 6 ^-V^;i/fl^c, 107 

?-bnm> 108 ^-hrm^JKo 
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